Expression of thyrotropin-releasing hormone receptor 2 (TRH-R2) in the central nervous system of rats.
The distribution of the recently discovered thyrotropin-releasing hormone (TRH) receptor subtype TRH-R2 was studied in rat brain, pituitary, and spinal cord by in situ hybridization histochemistry and compared with the distribution patterns of the other elements of TRH signaling, namely TRH, TRH-R1, and the TRH-degrading ectoenzyme (TRH-DE). In contrast to the very restricted mRNA expression of TRH-R1 in the central nervous system, TRH-R2 mRNA was widely distributed with highest transcript levels throughout the thalamus, in the cerebral and cerebellar cortex, medial habenulae, medial geniculate nucleus, pontine nuclei, and throughout the reticular formation. In accordance with the well-known endocrine function of TRH, TRH-R1 is found predominantly expressed in hypothalamic regions. Expression of TRH-R1 in various brainstem nuclei and spinal cord motoneurons seems to be associated with the described effects of TRH on the vegetative and autonomic system as well as on the somatomotor system. Furthermore, the fully complementary expression of both receptor subtypes, even in regions where transcripts for both receptors were found (e.g., medial septum, lateral hypothalamus superior colliculi, substantia nigra, etc.), indicates that in discrete neuroanatomical pathways the two receptors serve highly specific functions for the transmission of TRH signals. Together with TRH-DE, the putative terminator of TRH actions that shows in various, but not all, brain areas, an overlapping mRNA distribution pattern with both receptors, the distribution of TRH-R2 mRNA seems to provide the anatomical basis for the described effects of TRH on higher cognitive functions as well as its effect on arousal, locomotor activity, and pain perception.